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(Revised  February  23,  1926). 


FOR  FREQUEUGirS  FROR  IROQ  to  IROGO  KILOCYCLES 


BUREAU  OF  STANEARD3  TYPE  K. 


This  instrument  is  a type  vdnich  was  designed  by  the  Bureau 
of  Standards  for  use  by  the  radio  inspectors  of  this  Department. 
The  snecif icat ions  are  in  a form  suitc„ble  for  use  by  a.  manu- 
facturer. It  is  estimated  tha^t  txie  instrement  can  be  manufactured 
for  approximately  ;?Jl6o  to  $200.  The  Bureau  of  Standards  does  not 
manufacture  or  sell  this  or  any  other  device. 

The  Bureau  of  Standards  has  ma.de  no  investigation  of  the 
possible  existence  of  natents  covering  any  of  the  features  of 
these  specifications,  and  takes  no  responsibility  for  their  free- 
dom from  patent  infringement. 

Frequency  meters  should  not  be  sent  to  the  Burea.u  of  Stan- 
dards for  calibration.  The  user  may  calibrate  the  instrument 
himself  from  the  Bureau's  standard  frequency  signals,  or  he  may 
have  the  calibration  made  by  a commercial  sto/ndardizing  labora- 
tory. The  Bureau  will  furnish  upon  applica.tion  a schedule  of 
its  standard  frequency  signal  transmissions  and  a pamphlet 
(Letter  Circular  I7I)  which  includes  directions  for  the  use  of 
harmonics  to  establish  numerous  values  of  frequency''  from  a 
single  known  frequency. 

General  Design.-  The  frequency  meter  (or  v^ave.ueter ) is  a 
simple  scries  combination  of  capacity  and  inductance,  with  a 
therraogalvanomet er  connected  to  this  circuit  by  fixed  inductive 
coupling.  The  frequency  range  of  I5CO  to  15,000  kilocycles  per 
second  (200  to  20  meters)  is  obtained  by  a variable  air  conden- 
ser and  four  interchangeable  coils.  The  condenser  has  suoh  a 
ra.tio  of  maximum  to  minimum  oapacity  and  shape  of  plates  as  to 
give  a uniform  frequency  spacing  over  the  whole  scale. 

The  va.rious  parts  of  the  frequency  meter,  scheme  of  connec- 
tions, etc.,  are  shown  on  the  drawings,  which  are  considered  as 
parts  of  these  speoif icat ioxis  (sec  paragraph  on  "Drawings"  at 
end  hereof).  The  weight  of  the  completed  frequency  meter  shall 
be  as  small  as  possible  consistent  with  sufficient  strength.  Work- 
manship and  materials  throughout  shall  be  of  the  best  gra.de. 
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Procivgion TLo  freqaeiiry  rnotor  ic  c^.pr/ule  oi  me''.GTT ing  tre- 
uencics  tnroughout  the  st?/Gcd.  re.rge  I5OC  to  15,000  kilccyolos 
]00  to  20  meters)  with  e procisicr  oetter  then  two-tenths  of  one 


per  cent 


The  snrrpness  01  resono.rce,  as  mersurecl  .a- 


half  reso- 


ns-nce  deflection,  is  not  less  than  75  frequency  within  the 

(Definition  and  discussion  of  sharpness  of  reso- 
Eurea.u  of  Standards  Circular  lio.y^?  PP-3o  a,nd 


sta,ted  range 


xU 


ice  a.re 


given  in 


I 313,  a.nd  Technologic  Paper  No. 256,  pp.2l6  a.nd  22S.)  ’Then  made  a.s 
■ prescribed  in  these  specifications  the  frequency  meter  will  meet 
|;  these  requirements. 

Condenser The  va-rio-hle  a.ir  condenser  shall  he  of  the  pa,nel 
mounting  type  with  metal  end  plates  and  insulated  stationary  plates 
as  shown  on  Sheet  No.l  (if)-  Its  maximum  capacity  shall  he  155 
(*±3=^)  , and  its  minimum  ca.pacity  shall  he  3-  (t37^)-  Tt'-S  radio- 

frequency phase  difference  of  the  solid  insulating  material  used 
in  the  condenser  shall  he  less  than  O.5  degree;  muterial  such  as 
porcelain,  isolantite  or  pyrex  glass  will  he  satisfactory.  The 
design  shown  locates  all  solid  insulating  rmaterial  in  a compara- 
tively T/eak  electric  field. 

The  movable  o.nd  stationary  plates  shall  he  aluminum  or  brass 
not  less  than  0.04-0  inch  thi.ck.  The  spacing  washers  shall  he 
aluminum  or  brass  3/16  inch  thick.  The  movable  plates  shall  he 
keyed  to  the  shaft  which  shall  he  of  cold  rolled  steel  and  mounted 
in  adjustaPole  locked  cone  brass  or  bronze  hearings.  The  hearings 
shall  he  so  adjusted  that  the  movable  plates  are  centrc,ll3''  located 
between  the  stationary  plates,  that  there  is  no  vertical  or  le.teral 
motion  of  the  shaft,  and  the.t  the  shaft  turns  with  equal  friction 
throughout.  No  stops  shall  he  used.  The  control  for  varying  the 
settings  of  the  frequency  meter  shall  he  geared  to  the  movahlo 
plates  through  gears  having  a rc.tio  of  at  least  S to  1,  with  an 
adjustment  provided  for  taking  up  backlash. 

The  shape  of  the  movable  plates  of  the  condenser,  and  the 
ratio  of  ma.xim’jm  to  minimum  oapacit^^,  e.re  such  tho.t  the  calibra- 
tion curve  when  plotted  between  frequency  and  condenser  setting 
will  he  approximately  a straight  line.  If  the  frequency  meter 
calibration  curve  is  not  a straight  line  this  would  indice.te  that 
the  ra.tio  of  maximum  to  minimum  capacity  is  not  the  right  value. 

The  correct  re.tio  should  he  obtained  by  varying  the  minimum  capa- 
city rather  than  the  me.xim.um  capacity.  The  minimum  capacity  may  be 
varied  by  .the  use  of  an  auxiliary  stationary  plEote  mounted  on  the 
stationary  plate  supports  between  the  group  of  ste.t ionary  plates 
and  the  condenser  end  plate  so  that  its  position  with  respect  to 
the  condenser  end  plate  may  be  varied  and  looked  by  nuts  on  the 
stationary  plate  supports.  The  dimensions  of  the  movable  and  sta- 
tionary plates  are  given  on  Sheet  No. 3 (IS)  and  (19). 

Condenser  Dial.-  The  nickel-plated  cendenser  dial  shall  be 
suits.bly  and  rigidly  fastened  to  the  movable  plates.  The  circiiiTi- 
ference  of  the  scale  shall  be  accurate  with  respect  to  the  center 
of  the  condenser  shaft  and  she.ll  be  accurately  engraved  in  110 
equal  divisions  in  such  a manner  that  100  divisions  equal  ISO 
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degrees.  Beginning  "^i^ith  O^L  eve 
T-ie  numbers  shnll  be  betv:eeri"i.b 
Tlie  lines  mnrhing  every  tentb  c. 
inch  long,  those  me  rhino  the  li 
hpnrcxi:nntely  ."•--cli  long,  n 

be  upprcximnteiy  1/^1  inch  long, 
incrensing  sc'^.le  rending  gives 
dio.l  is  to  be  sc  mounted  on  the 
plates  starts  t 


■ + r>o  o 4- -r -h  n rr  "novO  OUt  xl’ 


ing  starts  from  zero 


ry  tenth  division  sholl  be  n'ornberod. 
e scale  o.nd  the  center  of  the  dial, 
ivlsion  shgll  be  approximately  3/^ 
fth  division  botveen  the:m  ehall  be 
nd  the  intcr.eodiato  divisi'-.ns  shall 
The  dial  sh^ll  be  so  mo.rked  that 
decree. sing  connlcnscr  capiacity.  The 
shaft  that  the  lOxig  side  of  mo>vablc 
the  fixed  pla,tes  0.8  the  sco.lc  rca.d- 


Thc  sco-le  shall  be  fit' 


’vith  0.  vernier 


oiaterio.!  as  the  lo.rge  scale  with  10  divisions 
to  9 divisiens  on  the  l.arne  scale  . The  vernie 
nuixibered  0 on  the  first  line  c.nd  10 


scale  ci  The  so.mo 
on  txie  vernier  oquo.l 
r dl'nisions  shall  be 


and  eleventh  linos  Bho.ll  be  sliehtly 
sixth  line,  and  the  intervening  linos 
The  edge  of  the  vernier  shall  be  coixc 
of  the  large  sco.le  minus  3/32  inch  and 
of  the  scale  by  3/32  inch. 


the 
mi:' 


eleventh  lino 


The  first 


)r  than  the  middD.e  or 


rs  ■ 


slo...rtor  than  rhe  sixth  line. 
'.VC  to  a robius  equal  to  that 
hall  oo'erlo.p  the  periphery 


All  divisions  on  both  the  vernier  and  scale  shoj.l  be  liG.ir 
lines.  The  condenser  sco.le  a,nd  vernier  shall  be  mounted  belov;  the 
panel  and  rerad  through  a dust-proof  glo.ss-ccvercd  windovj  in  the 
panel.  The  line  of  conto.ct  between  the  vernier  o.nd  sco.lc?  shell  be 
at  the  edge  of  the  vernier  o.nd  not  o.t  the  edge  of  the  scale . 


Ceils  . - Four  indue ta.nce  c:ils  sh-^’ll  be  furnished.  The  o/ind- 
ings  sh.'ll  be  on  threaded  hard  rubber  tubing  .aoproximately  3 3/l6 
inches  i:i  diowocter  onid  Gnyl.:sed  in  a wooden  box  of  the  se.me  m.ate- 
rio.l  ^.s  the  co.binot  and  provided  with  a siiita'ole  ho.rd.  rubber  ter- 
minal block  o.nd  tcr'nino.ls . Provisions  shall  be  made  cn  the  ter- 
minals so  that  the  coil  may  be  connected  in  t'lc  circuit  in  one 
manner  only  .and  so  tho.t  the  bj.nding  pest  thumb  nuts  can  not  be 
completely  removed  by  vibro.tion  or  otherwise.  On  'jo.ch  tormina.! 
block  between  the  terminals  there  sha.ll  be  engraved  the  number  of 
the  coil  a,nd  its  frequency  range.  A deta.ilel  si:etch  of  the  coils 
is  given  on  Sneet  Nc.3-  The  wire  used  in  ivinding  the  coils  shall 
be  ba.re  solid,  copper  wire.  In  winding  the  c.:nls  the  wire  shall  be 


pulled  taut  and  the  ends  secured 
nish,  wa.x  or  binder  of  any  kind, 
completed,  coils  should,  meet  the 


i'xj.  holes  in  the  t'ubing.  ho 
sha.ll  be  used  on  tho  ceils  . 
foil  ov;  inv  c o n d i tic  ns  . 


var- 


Coil 

Frequency 

Fv  n:go 

No . 

Turns 

winding; 

Pitch 

Size  of 
V.'ire  . 

1 

1390-2700 

39 

1/24  in. 

#22  AWG- 

2 

a4sc-4-0oo 

15 

1/16  in. 

#1S  AWG 

3 

4400-B7CO 

7 

1/'16  in. 

#10  AWG 

4- 

SlOO-lblOO 

3 

l/lo  in. 

#10  AhG 
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Ir  rT i o r.t  Inc t rurjerit . - The  dovine  f..r  indic'^t  in^;  reecnence 

she.  11*  be  a bee-G-n  Model  4^5  radic-f  recuency  t iier'ucgalvan-^r.eter , or 
oqaivr.lent , vicli  e ecale  ox  100  divieione  end  requiring  not  nore 
than  115  nilliar.iperec  for  full  ncalo  deflection.  This  instrument 
shall  not  he  connect ed  directly  in  the  main  circuit  "out  shall  "oe 
inductively^  coup].ed  to  it,  as  fcllon/s.  Tv:o  tv/o-turn  coils  shall 
be  provided,  of  lie. lb  AS70  bare  copper  v;irc,  ’.-round  on  a thre.aded 
piece  of  hard  rubber  tu"oing  apprcxi;aately  2 3/16  inches  in  diameter 
mounted  belC'-r  the  panel.  The  coils  shell  be  separaded  approximately 
3/(4  inch.  One  coil  sh':'!!  "oe  connected  in  series  nith  the  frequency 
meter  circuit,  the  other  is  connected  to  the  thermogalv.anometcr 
terminals  . The  ha.rd  rubber  tubing  and  coils  are  sho’on  on  Sheet 
No.l  (37)  . 


Fame  1 . - The  horizontral  pa.nel  on  rhich  the  paorts  are  mounted 
sha.ll  be"  sheet  a,luminum  l/4  inch  thick  and  not  la-rger  t^iaon  9 l/S 
inches  long  hr/-  7 5/^  inches  "nide  . A hard  rubber  terminal  block 
Pith  termino-ls  and  non-romovo.ble  bi'nding ^post  thumlo  nuts  shall  be 
provided  as  shonn  on  Sheet  No.l  (7)  "’nd  (9)-  A connecting  link 
as  sho’nn  on  Sheet  he  .1  ( l4)  shcall  be  provided  for  connecting  and 
supporting  the  ceils.  The  pa.nel  is  held  in  place  in  the  cabinet 
by  four  S-32  machine  serevrs  countersunk  in  the  four  cor-ners  of  the 
panel.  The  four  machine  ccrems  fit  into  four  brass  blocks  shown 
on  Sheet  No.l  at  (4),  eo.ch  of  uhich  is  hold  in  place  "oy  tv/o  $-^2 
ma.chine  screv/s  countersunk  throu.ah  the  sie’es  of  the  "oox . 


Assembly .-  The  various  pa.rts  must  bo  securely  fastened  in 
position  and  shP-ll  be  connected  -as  shoaai  in  dia.gra.m  on  Sheet  No. 3. 
All  binding  nuts  must  be  tightened  auid  soldered  in  position  or  pro- 
vided 7/ith  lock  ’.Tashers  . All  connecting  pires  must  be  bare  Ound 
self-supporting  and  of  a.  size  not  less  tiia.n  No. 10  r.FG  (SdS)  . All 
pire  must  be  tinned  or  nickel-pla.t ed  copper.  No  soldering  flecc 
showing  a.cid  reaction  shall  be  used,  and  all  excess  flujc  must  be 
removed.  When  connect ioiiS  are  required  to  alumin’m-.i  parts  they 
shall  be  made  by  drilli'ng  a,nd  ta.pping  a hole  in  the  aluminum  aand 
inserting  a.  tip'ht  bra.ss  scre'j.  The  connection  can  then  be  soldered 
to  the  brass  insert. 


Cabinet  .-The  frequency  meter  shall  be  completely  housed  in  a 
well  seasoned  bay\700d  or  wal'nut  ca'Dinet  whose  outside  dimensions 
shall  not  "oe  p’reater  than  approxi aately  10  inc"nes  long,  8 l/8  i-nches 
wide,  and  9 1/^  inches  deep.  The  thic’xnoss  of  the  material  shall  be 
1/2  inch,  and  all  joints  shall  preferably  be  dovetailed. 

The  cover  shall  be  fitted,  with  separable  hinges  and  shall  be 
sufficiently  deep  to  accoranaodate  the  four  coils  clamped  in  tx-o  groups 
on  the  under  side  as  shown  on  Sheet  No. 2.  The  clamps  shall  "oe  lined 
v/ith  felt  anci.  shall  hold  the  coils  securely  a.nd  also  permit  easy  re- 
moval. Strips  of  felt  shall  be  urovided*.  on  the  under  side  of  cover 
to  prevent  marring  the  finish  of  the  coil  boxes.  The  top  of  the 
cabinet  shall  be  fitted  v;ith  a handle  carrying  the  frequency  meter. 
Two  clasps  shall  be  provided  to  hold,  cover  positively  s"nut  when  in- 
strument is  carried.  No  lock  with  key  shall  be  used. 
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The  vails  and  bottoiu  cf  the  ca'oinet  shall  be 


she  O' 


co'0'i..or  not  less  tho.n 


1/53 


i n 0 h t h i r; h . This 


s 0 Ide  re d at  the  1 o int  s 


to  the  shape 
a'-id.  shall  lap  over  the  u'opor  edges 
panel  will  nin.he  elootrical  eont 
the  ceioinot  . Any  soa.irs  in  the 
The  shield  shall  be  securely  .fa 


ot 


nuu.oer  oi 


5/ It 


shielded  with 
shj.eld  shall  be 
of  the  inside  o'l  the  cabinet 
n sach  a vr?.y  that  the  horizontal 
ct  'v/ith  the  shield  on  the  inside  of 
hiolc"  should  be  closed,  by  soldcri'ng. 
tened  ’wirhin  the  cabi'net  by  means 


b inc.n  rounu  hoaa  c; 


;s 


icro'ws 


The  under  side  of  the  cabinet  she.ll  be  provided 
rubber  shock  absorbers  , 


four 


Fi'hish.-  All  the  exposed  metal  part 

t h s 


ight  finish,  except 


b"!  ^ 


OCX 


plated,  b 

which  are  to  be  finished  in 
shall  be  stained  somewhat  darker  than 
used  a.-nd  given  at  least  two  coats  of 


shall  be  he0..vi].y  nickel- 
panel  and  the  thermogalvanomet er 
The  c.abinot  and  coil  boxes 

the  natv.ral  color  of  the  wood 
s at i s f ac 1 0 ry  rubb ine  warn i sh . 


Marking A frequency  meter  made  in  accordance  \-.  ith  these 
specifications  may  have  engraved  i'n  a suitable  space,  "Frequency 
Meter,  I5CO  to  I5OOO  kilccj^clcs , Bureau  of  Standards  Type  K," 
followed  by  the  name  of  the  nrakcr. 

Drawings  Nos.  97^-^?  S '^aid  C,  giving  go'ncral  horizoiita.1  view 
of  pa-ncl,  elevation,  condenser  plates,  inside  of  cover  e/nd  details, 
may  bo  obts.i'ned  by  anyone  actually  requiring  them  for  construction 
of  this  instrument , upon  Oopplicat  ion  a.ddrcssed  to  Burea.u  of  Stand- 
ards, Washington,  D.C. 
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COIL  CONSTRUCTION 


FRLQ.RANGL 
1390  Z]00 

ZAbO  4800 
4400  8700 

8100  16300 


NO.  TURNS 
29 
IS 


WiNDINa  PITCH 
t/24  IN. 
1/16  ■■ 

1/16 
1/16  •• 


51Z.L0FW1RL 

N0.2LAWG. 

18 

18 

18 
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ALUMINUM  OR  0RA55.  0.04-0 
9 PLATE.5  * 


alum  I MUM  OfL  BRASS  0.040 
I 11  PLATE.S  / 


SCALE 
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